Abstract. BeppoSAX observed the Seyfert 1 galaxy NGC 3783 for ∼ 5 days from 1998 June 6 to 1998 June 10. The average flux during the observation was F 2−10keV ∼ 6 × 10 −11 erg cm −2 s −1 . The long exposure provided a very high quality spectrum that exhibits all the typical features of Seyfert 1s. The high energy cut-off of the intrinsic continuum, at E c = 340± 560 107 keV, was detected for the first time in this object. During the observation the source showed modest flux variations (∼ 20% in 2-10 keV) and spectral variability that can be completely explained by a change of the intrinsic slope ∆Γ ∼ 0.1. NGC 3783 is one of the few Seyfert 1s that exhibits a soft emission component in the BeppoSAX spectrum. This soft excess is well reproduced by a black body component with temperature kT∼0.2 keV. A warm absorber is also required to fit the soft X-ray spectrum. Both reprocessing features, the Compton reflection hump and the Fe emission line, were detected in our observation. In addition to a narrow iron line (as observed by Chandra) a broad component with σ = 0.72± In this case the soft excess observed below 2 keV can be accounted for by the disc emissivity and no additional soft X-rays component is required to fit the spectrum.
Abstract. BeppoSAX observed the Seyfert 1 galaxy NGC 3783 for ∼ 5 days from 1998 June 6 to 1998 June 10. The average flux during the observation was F 2−10keV ∼ 6 × 10 −11 erg cm −2 s −1 . The long exposure provided a very high quality spectrum that exhibits all the typical features of Seyfert 1s. The high energy cut-off of the intrinsic continuum, at E c = 340± 560 107 keV, was detected for the first time in this object. During the observation the source showed modest flux variations (∼ 20% in 2-10 keV) and spectral variability that can be completely explained by a change of the intrinsic slope ∆Γ ∼ 0.1. NGC 3783 is one of the few Seyfert 1s that exhibits a soft emission component in the BeppoSAX spectrum. This soft excess is well reproduced by a black body component with temperature kT∼0.2 keV. A warm absorber is also required to fit the soft X-ray spectrum. Both reprocessing features, the Compton reflection hump and the Fe emission line, were detected in our observation. In addition to a narrow iron line (as observed by Chandra) a broad component with σ = 0.72±
1.28 0.27 keV and EW=115±76 eV, is required to fit the line. The observed Compton hump and the Fe line are well reproduced with the ionized (lg ξ = 2.73± 0.04 0.05 ) disc reflection model of Ross & Fabian. In this case the soft excess observed below 2 keV can be accounted for by the disc emissivity and no additional soft X-rays component is required to fit the spectrum.
Introduction
Intrinsic spectral variability has been observed in several Seyfert 1 galaxies: NGC 5548 , NGC 4151 , IC 4329A (Done et al. 2000) , NGC 7469 (Nandra et al. 2000) , MCG-6-30-15 (Vaughan & Edelson 2001) . The usual behaviour is a steepening of the primary power law when the source brightens. The favoured model for the X-ray emission observed in AGN comprises a hot, optically-thin plasma (the corona) which up-scatters to X-ray energies the soft photons produced in a cold, optically-thick accretion disc (Haardt & Maraschi 1991) . In addition the optically thick disc reprocesses and re-emits part of the Comptonized flux producing the characteristic reprocessing features (the Compton reflection hump and the Kα Fe line). In a disc+corona emission model the intrinsic variability has to be associated with a change of some properties either of the emitting corona (temperature kT e , optical depth τ or geometry, see Haardt, Maraschi & Ghisellini 1997) or the accretion disc (flares) with the X-ray flux. A detailed Comptonization model applied to the BeppoSAX long look of NGC 5548 showed that the steepening of the spectrum during a flare in the central part of the observation was probably associated with an increase of the soft photon luminosity, the hard photon luminosity remaining constant.
The presence of a broad iron line in the X-ray spectra of Seyfert galaxies (Fabian et al. 2000) is suggested by ASCA (Nandra et al. 1997 , Tanaka et al. 1995 , Yaqoob et al. 2002 , BeppoSAX and XMM (Wilms et al. 2001) observations. Nevertheless a narrow iron line component is clearly detected in the Chandra (Kaspi et al. 2001 , Yaqoob et al. 2001 and XMM observations . This narrow component could be attributed either to an optically thin medium (like the BLR), and in (as the molecular torus like that observed in the Sy2 s, Matt 2001a), which should contribute to the observed Compton reflection (Ghisellini et al. 1994) . At least in the case of NGC 4051 (Guainazzi et al. 1998) it is possible to associate the narrow iron line component to a distant Compton-thick matter.
The Broad band spectral variability in bright Seyfert 1 galaxies program, carried out by BeppoSAX in the last 3 years, exploits the unique capability of BeppoSAX to provide spectral informations up to 200 keV. The primary goals of this program are to investigate the correlation of the intrinsic parameters (Γ and E c ) with the luminosity and to characterize the diverse components of Seyfert 1 spectra from 0.1 to 200 keV, by studying their response to changes of the intrinsic luminosity.
The bright Seyfert 1 galaxy NGC 3783 was selected as a target in the cited BeppoSAX program because: a) it is bright enough that the spectrum up to about 100 keV (F (2 − 10keV ) > 2 × 10 −11 erg cm −2 s −1 could be measured; b) it is characterized by variations of a factor of two or more on the time scale of days. This time scale is appropriate to check possible correlations in the variations of the spectral components. The extensively studied X-ray spectrum of this object is characterized by narrow and broad features in addition to the intrinsic continuum. Deep Oxygen absorption edges (between 0.5 and 1 keV) were detected by ROSAT (Turner et al. 1993) and ASCA (George et al. 1998a , George et al. 1998b which also observed a variable warm absorbing gas along the line of sight. An OVII emission line, likely originating in the same warm gas, was also detected in the first ASCA observation (in 1993) . The Chandra high energy resolution observation (Kaspi et al. 2000) identified, in addition to many narrow absorption lines, several weak emission lines mainly from O and Ne, suggesting the presence of two absorption components (outflowing by the central source), that differ by an order of magnitude in their ionization parameters. A Compton reflection hump and a Fe Kα emission line were detected by GINGA (Nandra & Pounds 1994) . A Chandra observation (Kaspi et al. 2001 ) detected a narrow and unresolved iron line, with an upper limit to the FWHM of 3250 km s −1 . These data could not constrain any broad iron line, though they are consistent with the broad line found in previous ASCA observations.
In this paper we present the analysis of a BeppoSAX observation of NGC 3783. In section 2 we describe the observation and the data reduction. In section 3 we report the spectral analysis of the data integrated over the total observation while in section 4 the spectral variability analysis is presented. The results are discussed in section 5. A summary is given in section 6.
Observations and data analysis
NGC 3783 was observed by BeppoSAX (Boella et al. 1997 , Piro, Scarsi & Butler 1995 for ∼ 5 days (t exp ∼ 154 ks) from 1998 June 6 to 1998 June 10. The LECS, MECS and PDS data reduction followed the standard procedure . The PDS spectra were filtered with fixed rise time. We extracted the spectrum within a circular region centered on the source with a radius of 4' and 6' for MECS and LECS respectively. The background was extracted from event files of source-free regions ("blank fields"). Spectral models were fitted to the data using the XSPEC package. All quoted uncertainties correspond to 90% confidence interval for one interesting parameter (∆χ 2 =2.71). The models included a normalization factor for each instrument to take into account possible miscalibrations. We allowed the PDS/MECS normalization to vary between 0.77 and 0.95, while the LECS/MECS normalization ratio was running between 0.7 and 1 . The journal of the BeppoSAX observation of NGC 3783 is shown in Table 1 .
In Figure 1 we show the LECS (0.2-3 keV), MECS (2-10 keV) and PDS (13-200 keV) light curves. The source showed rapid variability both in the soft (0.2-3 keV) and medium (2-10 keV) energy ranges, with the larger amplitude at low energies. The 2-10 keV and 0.2-3 keV flux variations were up to a factor 1.6 and 2, respectively, on a time scale of about half a day.
3. The broad band spectral analysis: 0.1-200 keV
In this section we present the spectral analysis of the data integrated over the total observation of NGC 3783 (t exp ∼ 154 ks). We fitted the LECS, MECS and PDS data in the energy range 0.15-3 keV, 1.5-10 keV and 13-200 keV respectively. In Figure 2 we show the LECS, MECS and PDS spectra and the data/model ratio after fitting with (model A) a power law absorbed by the Galactic hydrogen column density (N gal H = 9.6 × 10 20 cm −2 , Murphy et al. 1996) . The fit is very bad (χ 2 /dof=818.6/114, with Γ=1.58±0.06). Several deviations of the data from the model are apparent: an excess of counts at ∼ 0.6 keV, a deficit below 2 keV, an emission line at ∼ 6.4 keV and another deficit above 100 keV.
We then fitted the data with a model (B) including the known spectral components already detected in NGC 3783: a warm absorber (Turner et al. 1993 ), a Compton reflection hump and an iron emission line (modeled with a gaussian) at ∼ 6.4 keV (Nandra & Pounds 1994) . The warm gas, assumed to be in photoionization equilibrium, is characterized by two parameters: the ionization parameter U , defined as the ratio of the number density of ionizing photons to hydrogen nuclei, and the hydrogen column density N H . The description and discussion of the photoionization code we employed will be given in Sect. 5.2. To fit the Compton hump we use here a cold disc reflection model (PEXRAV in XSPEC, Magdziarz & Zdziarski 1995) . The reprocessed spectrum is characterized by the reflection fraction R = ∆Ω/2π i.e. the solid angle subtended by the reflecting medium. The inclination angle between the line of sight and the reflector is assumed i=30
• . For the moment neither ionization nor smearing effects (gravitationals and kinematic) are taken into account to fit the reprocessed features. We will discuss these cases in Sect. 5.3. All the line parameters (energy, intrinsic width and intensity) are free to vary. The effects of including a narrow line component -as observed by Chandra (Kaspi et al. 2001 ) -will be discussed in Sect. 5.3. The result of the fit with the model B is still unacceptable (χ 2 /dof=189.6/108. See Table 2 ). The ratio data/model B is shown in the upper plot of the left panel of Figure 3 . This plot shows still some deviations of the model from the data: a deficit of counts above 100 keV and an excess at energy less than 1 keV. We therefore added to the primary power law in the model B an exponential cut-off (Model C). The statistical significance of this new spectral component is larger than 99% (following a F-test probability for the addition of 1 interesting parameter we find F=8.14, see Table 2 ).
The excess at low energies may correspond to OVII emission line. As suggested by the ASCA observation (George et al. 1998a) , we fitted this excess with a gaussian emission line. The model is indicated with D and the best fit parameters with the statistical significance of the new spectral component is shown in the second column in Table 2 . The ratio data/model D is shown in the lower plot of the left panel in Figure 3 .
Despite the good χ 2 , there is a problem with model D regarding the origin of the emission line at low energy. We measure EW oxygen =240±27 eV (see Table 2 ). Can this spectral feature be produced in the same gas which produces the O edges at E < 1 keV (the warm absorber)? We suppose the warm absorber to be ionized by the central source and in photoionization equilibrium. The value ⋄ In 1.5-10 keV . † Signal to noise ratio in 1.5-10 keV .
• best fit value when the ratio of the two spectra is modeled with a constant ⋆ χ 2 value for a constant model with const=C * Probability of exceeding χ 2 . 0.14 (as that observed by BeppoSAX), should not exceed ∼ 10 eV (Nicastro et al. 1999) . If collisional ionization is also important, the emissivity from the gas strongly increases (Nicastro et al. 1999) . In this case the blend of the OVII Kα triplet is more prominent and the predicted EW would increase up to 70 eV, still lower than measured.
The HETG on board Chandra allowed to resolve the OVII triplet in NGC 3783 (Kaspi et al. 2000) ; the total
Fig. 2. LECS, MECS and PDS data (upper panel)
, and data/model ratio (lower panel) in the case of an emission continuum fitted with a power law absorbed by a cold galactic gas (model A). equivalent width was ∼ 10 eV (even if poorly constrained) i.e. much smaller than that measured by BeppoSAX.
All these considerations suggest that most of the low energy excess, which modeled with an emission line, was instead due to a soft X-ray continuum. We therefore fitted the excess at low energies with a black body component (model E). The best fit parameters are shown in Table 2 .
Comparing model E with model C (in which no oxygen line was included), we obtain that the black body component is required at the 99.99% confidence level (F=35.9).
In the upper plot of the right panel of Figure 3 we show the ratio data/model E. When we add a gaussian emission line to the model E (model F), with the intensity fixed at the Chandra value, we find that this component is required at only the 77% confidence level. A good fit (χ 2 /dof = 105.1/102) is also obtained fitting the excess at low energies with a thermal bremsstrahlung (the ratio data/model for a thermal bremsstrahlung is shown in the last panel on the right in figure 3, model G), with temperature kT=0.46±0.06 keV. However, in this model the value of the relative reflection is smaller (R=0.34 ±0.23) than expected from the iron line EW F e (∼ 200 eV). We therefore conclude that the BeppoSAX spectrum is best fitted by model F. The best fit model F is shown in Figure  4 where each spectral component is labelled. We plot in Figure 5 the intervals of confidence for the parameter E C and Γ (left panel), R and Γ (middle panel) and σ F e and E F e (right panel)
Spectral variability analysis

A model independent variability analysis
To investigate spectral variability, we extracted spectra from different flux level states of the source during the BeppoSAX observation (see Table 1 , see Figure 1 ).
The states we selected were: High 1 (H1), Low 1 (L1), Medium 1 (M1), High 2 (H2) and Medium 2 (M2). To increase the statistics and to get comparable S/N ratios of the spectra extracted form the different flux levels, we added together those with similar flux. We fitted the ratios of the various spectra with a constant model, r(E) = C, to search for spectral variability. The best fit values for C are shown in Table 1 . The ratios H1/H2 and M1/M2 are both consistent with a constant value C∼1 (see Table 1 ). Then we create a new high state H=H1+H2, and a new low state L=M1+M2. In Figure 6 we present the ratio between H and L spectra. We can reject the hypothesis of constant value for this ratio at > 3σ confidence level (see Table 1 ). The plotted curves represent the expected spectral ratio in different cases. The variations can not be accounted for by a change of the warm absorber status (e.g. ionization parameter U). In fact we detected deviations of the spectral ratio from the constant model also above 2 keV (see Figure 6 ), where the warm gas is transparent to the radiation and no features can be produced by this material. In Figure 6 we also plotted the expected ratio if the only parameter which changes in the different flux states is the ionization of the warm gas (dash line). We suppose that the ionization structure is dominated by the intrinsic flux between 0.5 and 2 keV, this because the opacity of the gas is dominated by K shell absorption edges due to O VII and O VIII (the two most abundant ions of Table 2. the most abundant element). So we rescaled U assuming
). In this case the absolute normalization of the Compton reflection is kept constant in the H and L states. The other curves in Figure 6 represent the expected ratio if the observed variations were produced by: 1) a change of the intrinsic slope of ∆Γ = 0.1 (dot -dash curve). The intensity of the reflected radiation is assumed to remain constant (i.e. the relative reflection R is variable).
2) a change of the intrinsic slope as well as the reflected component (solid line). In this case the reflection component is assumed to promptly respond to the intensity variation of the continuum (i.e. relative reflection R is constant).
Looking at Figure 6 , it is clear that the limited statistics does not allow us to distinguish between the two cases of constant or variable reflection. The observed behaviour can be reproduced by a variation of the intrinsic slope. This will be confirmed with a spectral analysis on the separate flux states, discussed in the next section.
Spectral variability: the different flux level spectra
We performed a spectral analysis of the different flux spectra, extracted as shown in Figure 1 and in Table 1 . The best fit model employed in this analysis is the one giving the best fit to the integrated spectra, i.e. the model F.
We confirm that the observed variations can be explained by a change of the intrinsic continuum. In particular the source steepens (∆Γ ∼ 0.1, see Figure 7 , Table  3 ) when brightens. The limited statistics in the separate flux states did not allow us to detect variations of E c (see contour plot in Figure 7) . No variations in the ionization status of the warm gas was observed.
Discussion
Intrinsic Continuum and spectral variability
The presence of a high energy cut-off was required to fit the X-ray/γ-ray spectra of a sample of Seyfert observed with different satellites (Zdziarski et al. 1996) . The E C = 340± 560 109 keV detected in NGC 3783 by BeppoSAX is consistent with the values observed in other Sy 1s of the BeppoSAX sample (ranging between 70 keV up to 300 keV, Perola et al. in preparation) .
The spectral variability detected in our observation can be accounted for by variations of the intrinsic slope. In particular the intrinsic spectrum steepens when the source brightens (∆Γ ∼ 0.1 with (∆F/F ) 2−10keV ∼ 20%). This behaviour was observed also in other sources: NGC 5548 (Done et al. 2000) .
A two-phase model involving a hot corona emitting medium-hard X-rays by Comptonization and a cold optically thick layer which provides the soft photons to be Comptonized (Haardt & Maraschi 1991 , Haardt et al. 1997 , can explain the observed intrinsic variability. In this model the physical parameters of the corona can drive the spectral variations observed in the hard-medium energy range, while those in the soft band are driven by the temperature T BB of the soft photons emitted by the cold layer.
If the corona is not pair dominated, i.e. the compactness parameter l c = LcσT c∆t(mc 3 ) ≤ 10, the two phases model predicts a noticeable spectral variability even when the luminosity variation is less than a factor two. Our variability study suggests that this is the case for NGC 3783. We measure ∆Γ ∼ 0.1 (see Figure 7 and Table 3 44 erg/s. We can put a lower limit to the compactness parameter. The time scale over which the flux changes by a factor 2 is greater than 5 days, so we obtain l c ≥ 0.2. A detailed Comptonization code was employed to fit the data of the BeppoSAX observation of NGC 5548 (Petrucci et al. 2000) . Table 2 . The contributions to the model of the various additive components are also plotted The spectral variability observed in that source could by accounted for by a change of the spectral slope ∆Γ ∼ 0.2 with small hard luminosity changes. The spectral softening in the high state is explained (when a realistic model of Comptonization is employed) by a decrease of kT e due to an increase of the soft photon flux. The anticorrelation between the slope and the high energy cut-off is not revealed when a cut-off power law is used as a zero order approximation of a Comptonized spectrum. Also in the case of NGC 5548 the trend of variability suggests a hot plasma which is not pair-dominated (and the estimated lower limit for the compactness was l c ≥ 0.2). In the case of NGC 3783 an accurate Comptonization model was employed only to fit the total spectrum, with no spectral variability analysis (Petrucci et al. 2001) . The estimated coronal parameters are substantially different between the two models (the coronal temperature kT e = 265± 15 5 keV is higher than that measured with our simpe cut-off power law model E c /2). This is due to the presence of an energy break in the Comptonization model, produced when the anisotropy of the soft photon field is taken into account.
Warm absorber and soft emission
The low energy spectrum of NGC 3783 is characterized by the presence of the warm absorber. The complex structure of this gas was investigated in the Chandra observation (Kaspi et al. 2001) . The model consisted of two absorption/emission components with the same , where L39 is the source luminosity in units of 10 39 ergs/sec and D10 is the distance to the source in units of 10 kpc. column density lg(N H ) = 22.1, but different ionization parameter: lg(U oxygen ) = −0.745, with a covering factor f=0.3 and lg(U oxygen ) = −1.745, with a covering factor f=0.5 (these values are computed between 0.538 keV and 10 keV). We fitted the BeppoSAX data with a grid of single-zone warm absorber models build with CLOUDY (Ferland 1997 ). These models include only the transmitted spectra, and do not include the contributions of both gas emission and resonant absorption. The ionization parameter, computed from E > 1 Ryd, in the total spectrum was lg(U ) = 1.33 (see Table 2 ). Taking into account the ionizing continuum used to fit Chandra data, we get the relation U oxygen =0.114 U(0.1-10 keV) (Kaspi et al. 2001) ; in the case of BeppoSAX spectrum we employed the ionizing continuum from Mathews & Ferland (1995) (listed in Table 4 ) to rescale the value of U(> 1 Ryd) in the 0.1-10 keV energy range. In this case we found U(> 1 Ryd) ∼ 50 U(0.1-10 keV) (see also George et al. 1998a) . The ionization parameter during our observation is marginally consistent with that of the low ionization gas observed in the Chandra spectrum U SAX (0.1-10 keV)=0.4±0.1. No variation of the low-ionization component was observed between BeppoSAX and Chandra observations, not surprisingly as no flux changes in 0.5-2 keV (F 0.5−2keV = 2 × 10 −11 erg cm −2 s −1 ) between the two observations have been detected.
The high ionized absorption features of the heavier elements produced in the more ionized component are too small to be observed given the limited LECS sensitivity and energy resolution. The warm absorber parameters obtained with BeppoSAX are derived mainly from the deep OVII and OVIII absorption edges produced in the low ionization gas. The OVII triplet observed by Chandra at ∼ 0.5 − 0.6 keV is only marginally required by our data (P F =77%). This feature was also observed in the BeppoSAX spectrum of NGC 5548 , and later on confirmed by Chandra . An additional absorption line (at ∼ 1 keV) corresponding to the blend of many iron L-shell absorption lines observed by Chandra, is very marginally required by the model (P F =52%). When we add this component the warm absorber parameters as well as those of the intrinsic continuum do not change.
A reanalysis of the ASCA observation of 1996 taking into account (1) the inclusion of the reflection component as measured by the RXTE observation simultaneous with those Chandra in 2000 and (2) the use of the Yaqoob (2000) method to account for the degradation of the SIS detectors, was performed by Kaspi et al. (2001) . The intrinsic continuum they found is fully consistent with that measured by BeppoSAX (Γ=1.85±0.03, A(1 keV) =2.21×10
−2 ph cm −2 s −1 keV −1 ), and the warm absorber is consistent with the low ionization component observed by Chandra (U X =0.133±0.003, lg N H =22.15±0.03).
A significant soft emission well modeled by a black body component with a temperature kT=220±30 eV was detected in the BeppoSAX observation. No variation of the soft component emission was detected. We may associate this emission to the accretion disc around the central source. The IUE monitoring of NGC 3783 from 1978 to 1985 detected a UV-bump from 5150Å up to the soft X-rays. The observed bump could be attributed to a thermal emission from an optically thick medium. When the UV bump was reproduced with a sum of blackbody spectra, the highest disc temperature was 280,000 K (Alloin et al. 1995) . Table 4 . Ionized continuum from Mathews & Ferland (1987) 
Compton reflection and Iron line
The broad band capability of BeppoSAX allowed us to detect the Compton reflection together with a broad Fe Kα emission line (Figure 8 ). The energy of the iron line E F e = 6.39 ± 0.09 keV, is consistent with FeI-XII. In the model F (see Table 2 ) this features is well reproduced by a broad gaussian component with σ F e = 0.36± 0.09 0.08 keV and EW F e =190±47 eV. A broad and asymmetric line is expected if the X-ray reflection is occurring in the inner region of an accretion disc (Fabian et al. 2000 , Matt et al. 1992 ). However there is evidence that in NGC 3783 as well as in other Seyfert 1 galaxies, the line is actually composed of two components, one broad and variable and the other narrow and constant. To support this idea we recall that in the Chandra observation on NGC 3783 a narrow unresolved iron line (with EW=115±36 eV) was detected (Kaspi et al. 2001) . The upper limit for the FWHM was 3250 km s −1 , consistent with this line originating outside the BLR. The line flux is consistent with predictions from models of torus emission. The Chandra data could not constrain any broad Fe Kα emission though they were consistent with the broad line found by ASCA in this source (EW=230±70 eV, George et al. 1998b ).
If we fit the iron line with a narrow component with the parameters fixed to those detected by Chandra (E nl = 6.39 keV, I nl = 6.6 × 10 −5 ph cm −2 s −1 ), we find strong residuals around 6 and 7 keV (see Figure 9 , left panel). If we add a second broad gaussian component the residuals disappear (see right panel in Figure 9 ). The broad component is required at 99.9% c.l. (following a F-test adding three interesting parameters), with σ bl = 0.72±
1.28 0.27 keV EW bl =115 ±76 and E bl = 6.27± 0.25 0.30 keV, i.e. corresponding to neutral iron. These values are fully consistent with those of the ASCA observation in 1996 when the ASCA data were modeled assuming the underlying continuum derived by the analysis of a RXTE observation (simultaneous with those of Chandra in 2000, Kaspi et al. 2001) , to constrain the reflection component.
The simultaneous BeppoSAX/XMM observation of the NLSy1 NGC 5506 (Matt et al. 2001b) showed that in that case the bulk of the Compton reflection has to be associated with the narrow iron line, as in the the case of NGC 4051 (Guianazzi et al. 1998) . In other objects observed by XMM (Mkn 509, Pounds et al. 2001; Mkn 205, Reeves et al. 2001) , evidence for ionized accretion disc was also found. An ionized disc reflection model was also employed to fit the data of NGC 3783. This source was included in a small sample of Sy 1s observed by BeppoSAX analysed with the ionized disc reflection model of Ross & Fabian (1993) (De Rosa et al. 2002) . In this model the most important quantity in determining the shape of the reflected continuum is the ionization parameter ξ = 4πF x /n H , where F x is the X-ray flux (between 0.01-100 keV) illuminating a slab of gas with solar abundances and constant hydrogen number density n H =10 15 cm −3 . The Kα iron emission line as well as the emission features from the disc at low energy, are included in the model. In the fit, we applied to the spectrum a relativistic blurring appropriate for a Schwarszchild geometry assuming a disc emissivity law (Fabian et al. 1989) . During the fit a narrow iron line component with all the parameters linked to those of Chandra observation was included. This analysis showed that the reflected spectrum of NGC 3783 can be produced (χ 2 /dof=104/101) by a highly ionized disc characterized by: inner radius (pegged to the lower value) r in =6 r g , outer radius r out = 7± In this case the observed soft X-rays excess can be accounted for by the disc emissivity and no additional component at E < 2 keV is required. This suggests that the Compton reflection observed in NGC 3783 can be completely associated with the broad Fe component supposing that both were created in a relativistic disc. Unfortunately, the energy resolution and sensitivity of BeppoSAX are not adequate to disentangle both the Fe line components and simultaneously the fraction of reflection associated with them. A simultaneous BeppoSAX/XMM observation would be the best way to achieve this purpose.
Summary
We have analysed the long BeppoSAX observation of the Seyfert 1 galaxy NGC 3783. We detect a high energy cutoff of the intrinsic power; the value of E c =340± 560 107 keV is consistent with those observed so far in a sample of Seyfert galaxies, which ranges from 70 keV up to 300 keV. Spectral variability was clearly present, well modeled by a steepening of the intrinsic continuum (∆Γ ∼ 0.1) with no total luminosity change. This behaviour is consistent with a two-phase disc-corona model in which with the hot plasma is not pairs dominated (as observed also in the Seyfert 1 galaxy NGC 5548). Fig. 10 . The unfolded BeppoSAX/MECS spectra (EF E ) of NGC 3783 is plotted when the ionized disc reflection model of Ross & Fabian (1993) is employed to fit the data. A narrow iron line component with all the parameters linked to those observed by Chandra is added to the model. A broad disc component is also clearly present.
The presence of a warm gas is confirmed by our analysis. Its ionization status is consistent with the lowionization component detected by Chandra. NGC 3783 is one of the few sources in which BeppoSAX detected a soft excess. We reproduced the soft emission with a black body component with a temperature kT∼0.2 keV.
The Compton reflection hump and the iron emission line are clearly detected. In addition to the narrow unresolved iron component observed by Chandra, a broad iron line component (σ = 0.72± 1.28 0.27 keV) is required to fit the BeppoSAX data. The observed reprocessing features can be reproduced with a highly ionized accretion disc (lg ξ = 2.73± 0.04 0.05 ). In this case the soft excess observed at E < 2 keV can be accounted for by the disc emissivity and no additional soft X-rays component is required to fit the spectrum.
